Aim: The aim of this study was to examine the reliability and validity of the Illness Perception QuestionnaireRevised (IPQ-R) in patients with stress urinary incontinence (SUI). Methods: A total of 256 patients with SUI and 76 patients with myoma of the uterus were recruited to complete the Chinese IPQ-R. For the reliability, the key tests included Cronbach's α coefficient and intraclass correlation coefficients. For the validity, the key tests included factor analysis, Spearman's correlation coefficient, and the Student's t-test. Results: Cronbach's α values ranged from 0.68 to 0.90 for each subscale and the intraclass correlation coefficients ranged from 0.80 to 0.94. The results of the confirmatory factor analysis showed that the seven-factor structure as proposed by the original IPQ-R fit the data poorly. Although removal of three items improved the model's fit, the goodness-of-fit statistics were still below acceptable standards. We identified an acceptable seven-factor solution from the 38 items on Illness Beliefs using an exploratory factor analysis (EFA), which accounted for 68.12% of the variance. For the concurrent validity, Consequences and Emotional Representation both had good correlations with anxiety and depression (r = 0.52-0.62) and better quality of life (r = 0.58-0.73). The inter-correlation coefficient of the seven factors ranged from 0.05 to 0.59, suggesting acceptable discriminant validity. There were significant differences on the scale scores of Disease Identity (t = 9.39, P < 0.01), Timeline-Acute/Chronic (t = 3.69, P < 0.01), Consequences (t = 4.53, P < 0.01), Illness Coherence (t = 7.73, P < 0.01), Timeline-Cyclical (t = 6.48, P < 0.01), Emotional Representation (t = 6.40, P < 0.01), and Cause (t = 4.29, P < 0.01) between the patients with SUI and with myoma of the uterus, which also indicated acceptable discriminant validity. Conclusion: The findings of this study supported the Chinese IPQ-R as being a reliable and valid tool for measuring illness perception among patients with SUI.
Introduction
Stress urinary incontinence (SUI) is the most common type of urinary incontinence, affecting an estimated half of all incontinent women, with a mean prevalence of 4.70%.
1,2 A systematic review estimated that the prevalence of SUI during pregnancy was as high as 41.00% and increased with gestational age. 3 Therefore, SUI is an important health problem and has a significant psychosocial and economic burden leading to significant quality of life (QOL) issues. 1, 2, 4 Study results have increasingly demonstrated an association between SUI and a range of psychological difficulties, including anxiety, depression, and stigmatization, which have also been associated with poorer health-related QOL. 5 Although the prevalence of SUI is high, health-seeking behaviors related to SUI are found to be low, with less than a quarter of SUI patients globally seeking professional care or surgical treatment. 2, 4, [6] [7] [8] Today, there are various effective treatments for SUI; however, many women tend to manage their SUI silently rather than asking for professional help. This discrepancy arises from the common misconception that SUI is not a disease but a natural consequence of ageing and childbirth. 6, 9 Patients with inappropriate illness perceptions usually feel embarrassed if symptoms are sub-typical because most of them believe that they should seek care only if they have severe pain or symptoms. 10, 11 Furthermore, negative illness perceptions about SUI are able to significantly influence patients' health-related QOL, and perceiving SUI as an injustice and a challenge was associated with a worse QOL and lower psychological, physical, and social well-being. 12 According to Leventhal's Self-Regulatory Model, illness perceptions are considered to affect and be affected by coping strategies and this bidirectional process is considered to be an important pathway in explaining patients' adjustment to illness. This model could influence people's disease-preventive behaviors and their ways of interpreting and coping with such diseases when they occur. [13] [14] [15] When misperceptions about SUI are corrected, more people may recognize that SUI is not a natural result of ageing or childbirth, and restrictions to their social activity may be prevented. Therefore, it is essential to assess patients' perceptions through a primary level of evaluation when SUI is suspected, which would enable a determination of the optimal type of management for an individual patient. Discouragingly, to date, there is still a lack of a valid and psychometrically sound measure for assessing illness perceptions about SUI.
The Illness Perception Questionnaire (IPQ) was developed to measure cognitive illness representations -identity, consequences, timeline, control/cure, and cause -and is suitable for understanding and improving people's management of illness and health-threatening conditions. [16] [17] [18] In research and clinical settings, the Illness Perception Questionnaire-Revised (IPQ-R) is the most commonly used instrument due to its superior psychometric properties and its factorial structure, which is based on the self-regulation model. 17 The IPQ-R has been translated into Chinese and is publicly available.
The aim of the current study was to examine the psychometric properties of the Chinese IPQ-R for SUI.
Methods
Study population and sample size
The research protocol was reviewed and approved by the ethical committee of the Second Hospital of Anhui Medical University. We explained the study protocol to the patients and obtained oral and written informed consent before they were included in the study. A total of 256 patients with SUI were recruited from four hospitals in the Anhui province of China and were invited to complete the Chinese IPQ-R from January to December 2016. To examine the discriminant validity of the constructs, 76 patients with myoma of the uterus were also recruited and invited to complete the Chinese IPQ-R. We implemented face-to-face interviews in a separate room with all patients using a series of scales including the Chinese IPQ-R, the Hospital Anxiety and Depression Scale (HADS), the Incontinence Quality of Life Questionnaire (I-QOL), and the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12). After a 2-week interval, responses to the Chinese IPQ-R were again obtained to validate its testretest reliability. We determined the sample size in this study based on the theory that the minimum sample size needed to obtain meaningful parameter estimates with confirmatory factor analysis is approximately 200.
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During the data-collection period, more patients were identified, with a final number of 256, thereby increasing the power of the study.
The IPQ-R
Illness perceptions of SUI patients were measured with the IPQ-R, 18 which has been translated into Chinese and is available on the Internet (http://www.uib.no/ ipq/pdf/IPQ-RChinese.pdf).
Its psychometric properties, however, have not yet been shown. The IPQ-R is a quantitative measure of illness perceptions covering nine dimensions in three sections. The first section is the Disease Identity scale, which is assessed by a list of 14 common identity symptoms that are answered by ticking 'yes' or 'no.' The second section is the Illness Beliefs scale, which is assessed by 38 items on seven subscales: Timeline-Acute/Chronic, TimelineCyclical, Consequences, Personal Control, Treatment Control, Illness Coherence, and Emotional Representations. All items were scored on a Likert scale from 1 (strongly disagree) to 5 (strongly agree), with a higher score indicating a higher level of agreement of the respective subscale. The third section is the Cause scale, which asks respondents to rate the extent to which they believe the 18 items are the cause of their diseases using the same Likert scale described above. The IPQ-R authors have always encouraged researchers to adapt the scale to their particular illness and research setting. Thus, we adapted the IPQ-R by replacing 'illness' with 'stress urinary incontinence' in order to make the questions more disease-specific.
Psychometric testing of factor structure of the IPQ-R To test whether we would find the same factor structure as Moss-Morris et al., 17 we performed a confirmatory factor analysis (CFA). The overall goodness-of-fit of the IPQ-R seven-factor model was evaluated using the χ 2 -test, the goodness-of-fit index (GFI > 0.9), the comparative-fit index (CFI > 0.9), the non-normed fit index (NFI > 0.9), the root mean square error of approximation (RMSEA) with 95% confidence intervals and the root mean square residual (RMR). An RMSEA value of ≤0.05 indicated a good fit and values of 0.05-0.08 indicated an acceptable fit. An RMR value of <0.05 indicated a good fit. Items with completely standardized factor loadings (λ) < 0.40 and standardized residuals > 2.58 were considered for deletion. Furthermore, modification indices and completely standardized expected parameter changes were calculated to identify the potential for model improvement. Only modifications that were reasonable based on theoretical grounds were made and implemented one-by-one as suggested by published guidelines. 20, 21 The subscales of Disease Identity and Cause were not included in the factor structure analysis, because these two factors differed from the other seven, and no factor structure was hypothesized in the original development of the IPQ-R. Previous studies involving a factor analysis of the IPQ-R also excluded these two subscales from a CFA. [22] [23] [24] The construct validity was determined using an exploratory principal components analysis. An Eigenvalue-one procedure with varimax rotation was employed to rotate the factors to a simple structure. Items with a loading of greater than 0.4 were assigned to a specific factor.
Statistical analysis
The mean score for each of the IPQ-R subscales was computed for each participant. The CFA was conducted using IBM-SPSS AMOS-19.0, and the hypothesized factor structure of the IPQ-R was tested using maximum likelihood estimation. Internal consistency was evaluated by calculating Cronbach's α coefficients, and test-retest reliability was evaluated by calculating intraclass correlation coefficients (ICC). Cronbach's α coefficients > 0.75, and ICC values > 0.75 indicated that satisfactory internal consistency reliabilities existed in the latent constructs. 25 Spearman's correlation coefficients were used to assess concurrent validity by examining the correlations between the scores on the IPQ-R and the scores on the HADS, I-QOL, and PISQ-12. Values > 0.7 were considered to indicate acceptable concurrent validity. Discriminant validity of the seven factors was evaluated by the size of their inter-correlations, with Spearman's correlation coefficients < 0.85 indicating acceptable discriminant validity. Discriminant validity was also assessed using the Student's t-test to determine the differences in total scores and subscale scores of the IPQ-R between the participants with SUI and the patients with myoma of the uterus, with P < 0.05 indicating acceptable discriminant validity. The statistical analyses were calculated using IBM-SPSS 19.0.
Results

Characteristics of the participants
In total, 256 patients participated in this study and completed the IPQ-R. The average age was 53.65 (standard deviation [SD] = 9.63) years. The duration of participants' disease ranged from 4 months to 40 years, and the average duration was 7.26 (SD = 8.83) years. Patients with mild and moderate SUI accounted for 91.47% of all SUI patients.
These values were generally acceptable for all subscales, ranging from 0.68 (Personal Control) to 0.90 (Emotional Representation; Table 1 ). The test-retest over a 2-week period showed an acceptable correlation, Validation of IPQ-R in SUI patients which was measured using an ICC of two-way random effects model (Table 2) . Inter-correlations between the main Chinese IPQ-R dimensions are shown in Table 3 . The Emotional Representation subscale was significantly correlated with the Consequences subscale (r = 0.59, P < 0.01), the Illness Coherence subscale (r = 0.54, P < 0.01), and the Timeline-Cyclical subscale (r = 0.51, P < 0.01). We also found a significant correlation between the Illness Coherence subscale and the Consequences subscale (r = 0.51, P < 0.01). Moderate correlations were found between the Timeline-Acute/Chronic subscale and the Treatment Control subscale (r = 0.46, P < 0.01), and between the Timeline-Cyclical subscale and the Consequences subscale (r = 0.47, P < 0.01). The results indicated that the correlation between these factors was small-medium in effect size (0.05-0.59), suggesting reasonable discriminant validity between the factors. Table 4) .
The results of the exploratory factor analysis (EFA) are summarized in Table 5 . All 38 items of Illness Beliefs, representing the seven main subscales, were entered into the EFA. The Kaiser-Meyer-Olkin was 0.83 and the Bartlett measure of sphericity was significant (χ 2 = 1739.80, P < 0.01), suggesting an acceptable factor solution. A seven-factor solution was identified, which accounted for 68.12% of the variance.
We examined the concurrent validity of the Chinese IPQ-R for SUI by comparing the scores on the IPQ-R with the score on the HADS, I-QOL, and PISQ-12 (Table 6 ). Timeline-Acute/Chronic and Treatment Control were not significantly related to the anxiety, depression, QOL, or sexual function of women with SUI. However, Consequences, Personal Control, and uterus, individuals with SUI reported a higher score on the Disease Identity scale (t = 9.39, P < 0.01), the Timeline-Acute/Chronic subscale (t = 3.69, P < 0.01), the Consequences subscale (t = 4.53, P < 0.01), the Illness Coherence subscale (t = 7.73, P < 0.01), the TimelineCyclical subscale (t = 6.48, P < 0.01), and the Emotional Representation subscale (t = 6.40, P < 0.01), but reported a lower score on the Cause scale (t = 4.29, P < 0.01). Meanwhile, there were no significant differences in the scores for Personal Control (t = 0.33, P = 1.74) and Treatment Control (t = 1.09, P = 0.28) between these two diseases (Table 7) .
Discussion
The psychometric properties of the IPQ-R have already been examined for a wide variety of chronic illnesses, such as hypertension, heart disease, diabetes, renal disease, rheumatic disease, cancer, and mental health, but not for SUI. [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] We are the first group to evaluate the psychometric properties of the Chinese IPQ-R in SUI patients. However, the original IPQ-R model among SUI patients fit the data poorly using CAF. We identified an acceptable seven-factor solution from the 38 items on Illness Beliefs using an EFA, which accounted for 68.12% of the variance. Based on the satisfactory results obtained from analyses on its reliability and validity, our study confirms that the Chinese IPQ-R is a reliable tool for assessing illness perception in SUI patients.
Our study found that SUI patients had stronger perceptions of illness chronicity, a cyclical timeline, and negative consequences, and greater emotional distress when compared to patients with myoma of the uterus. The greater negative illness perceptions observed in SUI patients may be explained by the distinct disease characteristics of these two diseases. It is typically believed that myoma of the uterus is one of the most common gynecological diseases, and women with myoma of the uterus are not usually shy about their disease and are willing to seek medical treatment because of their adequate or accurate conception of myoma of the uterus. The above result indicated a good discriminant validity of the IPQ-R and emphasized the implications of applying the IPQ-R in clinical practice.
Consistent with a previous study in adults with atopic dermatitis, the proposed factor structure of the original IPQ-R was not confirmed using a CFA; however, a forced seven-factor solution was identified using an EFA, which was very similar to the seven subscales of the IPQ-R with a few differences. 36 In our study, the existence of the Timeline-Cyclical subscale and the Illness Coherence subscale was most strongly supported, while all items on the TimelineAcute/Chronic subscale and Treatment Control loaded onto one factor, and some of the items on the Consequences subscale and all of the items on the Emotional Representations subscale loaded onto another factor. Overall, the seven-factor structure derived from the EFA was similar to the hypothesized factor structure by Moss-Morris et al., 17 and it was able to be interpreted using Leventhal's Self-Regulatory Model. A recent published meta-analysis revealed that the IPQ-R had good construct validity, but the factor structure was unstable. Hence, the IPQ-R appears to be a useful instrument for assessing illness perceptions, but care must be taken when generalizing the results of adapted versions of the questionnaire. 36 The Chinese IPQ-R is available and has been validated among Chinese patients with different diseases. However, the factor structure of the IPQ-R was also proven to be unstable in Chinese studies. A study performed by Chen et al. 29 identified a seven-factor structure of the IPQ-R in patients with hypertension after removing six poorly fitting items using a CFA. Another study examined the factor structure of the IPQ-R in patients with traumatic injury by also using a six-factor structure, which explained 60.30% of the total item variance in the scale Validation of IPQ-R in SUI patients after removing eight items. This was very similar to the original scale. 37 In contrast, a recent study investigating the factor structure of the Chinese IPQ-R for substance dependence among injecting drug users found that the original IPQ-R factor structure fit the data poorly and factors derived from an EFA also could not be interpreted. 23 The variation in the factor structure of the IPQ-R among populations with different illnesses may have resulted from disease-and culture-specific variations. Recently, it has been argued that population-specific measurement properties need to be examined when using the IPQ-R with specific patient groups. 38 In our study, item 28 ('I understand my urinary incontinence') on the Illness Coherence subscale loaded on the Personal Control factor in the final analysis. Persons within Chinese culture commonly believe that they can control their disease just because they completely understand their disease. Therefore, it is necessary to examine and modify the IPQ-R to suit the illnesses of certain populations and the features of the culture before it is applied to clinical practice.
Concurrent validity was accepted by observing significant correlations (r ≥ 0.50) between depression and anxiety and most of the IPQ-R subscale scores. 39 As expected, our study revealed that anxiety levels and depression were significantly related to perceived lower personal controllability and more burdensome consequences and emotional representation. Similar results were noted by Nowicka-Sauer et al.
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According to the IPQ-R, the higher the test score, the more threatening the illness perception. Significant positive correlations between IPQ-R scores and depression and anxiety were in accordance with this relation. We also used the I-QOL and PISQ-12 to examine the concurrent validity of the IPQ-R with QOL; these questionnaires have been the most frequently used instruments to measure QOL among women with SUI. 5 In our study, the Pearson's correlation coefficients for the I-QOL total scores between the Consequences subscale (À0.58) and the Emotional Representation subscale (À0.73) were both remarkable. The observed correlations between the emotional perception and QOL may have been because both tools asked people to rate how much the illness affected aspects of their lives (i.e., they were measuring something very similar, which was a good form of construct validation). Discouragingly, we did not find a correlation between illness perception and the PISQ-12, and large studies with adequate sample size are needed to further determine their correlation. Consistent with previous findings, strong intercorrelations among positive and negative beliefs on the IPQ-R were found, especially an association between the Consequences and Emotional Representation subscales. 36 The strength of the association between the Emotional Representations and Consequences factors found in the present study was the same as that reported previously. 41 Other researchers have even found a correlation between these factors as high as 0.82. 24 Our analysis also found that the Illness Coherence and Timeline-Cyclical subscales were also moderately correlated (r = 0.59), as were the Emotional Representations and Consequences factors (r = 0.59). All other factor intercorrelations were weak. These results suggest that the items from these two factors should be combined and treated as a single factor, which was consistent with the results of the factor analysis in this study.
Theoretically, the ideal number of people to recruit when testing a new scale is at least five times the included items. In total, 38 items on the original IPQ-R were included into the factor analysis; thus, 257 participants appeared to be a sufficient sample size for the factor analysis. Some limitations of the study should be noted. First, language may have been a key limitation. Because some items could have different meanings in Chinese versus English, altering the instructions and using a confusing translation might have damaged the psychometric properties of the IPQ-R. Therefore, caution with wording is advised. Second, we implemented faceto-face interviews with all the patients in the hospital, and the setting of the interviews could have affected the results as the hospitals are busy. Lastly, no gold standard was available for assessing patients' perception of SUI. Therefore, we used the HADS, I-QOL, and PISQ-12 to assess the concurrent validity of the IPQ-R.
Conclusion
In summary, this study was the first to conduct a thorough examination of the psychometric properties of the IPQ-R in patients with SUI. The findings of our study supported the Chinese IPQ-R as a reliable and valid tool for measuring illness beliefs among patients with SUI. Therefore, the IPQ-R should be considered for application in clinical practice and alongside other measures of health outcome in intervention studies. This may contribute to an increase in knowledge on illness perceptions and care-seeking behaviors for SUI in China. 
